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The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
Invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-6, 23, 24 and 31-40 stand rejected under 35 U.S.C. 103(a) as being 
unpatentable over Lindfors (2003/0075925) taken in view of Sandhu (2003/0072875), 
Tuominen (2003/0232138) and Kesala (2001/0042523). Lindfors (see Fig. 4) discloses 
a chemical reactant delivery system for use in semiconductor processing comprising 
an interior container 80 that is a boat configured to hold a liquid or solid source of gas. 
The boat is inside a metal chamber 30 which is heated to vaporize the source to 
produce the gas. Murray (5,168,543) is cited of interest for his teaching (see col. 5, 
lines 48-54, for example) that a metal vaporizer container changes volume by thermal 
expansion when it is heated. This is an inherent property of any metal chamber, 
including the metal chamber 30 of Lindfors. Therefore, Lindfor's chamber 30 is 
inherently a "variable volume chamber" as claimed by applicant. Sandhu discloses a 
vaporizer of the same type as that of Lindfors. Sandhu teaches that a desirably 
controllable vapor flow rate can be produced by providing a pressure detector 178 (see 
Fig. 5) and a pressure controller 146 in communication with the pressure detector and 
the vaporization chamber 102. The pressure controller 146 controls the heater 110 
and also the optional carrier gas supply, by means of valve 158, to control the pressure 
inside the chamber 102. It would have been obvious to one skilled in the art to control 
the vaporizer apparatus of Lindfors by providing it with a pressure sensor and pressure 
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controller of the type taught by Sandhu, because Sandhu teaches that his control 
means provides a desirably controllable rate. Regarding applicant's claimed limitation 
of "the pressure controller to apply a force to the variable volume container based on 
the output of the pressure detector", it is noted that pressure Is a force and Sandhu's 
controller increases the pressure force on the chamber whenever it increases the 
temperature of the chamber or increases the flow of carrier gas into the chamber. 
Therefore, when Sandhu's controller 146 controls the heating device 108 to increase 
the temperature of the chamber 102, it applies a force (i.e. pressure) by increasing the 
vaporization rate inside the chamber 102, and it increases the volume of the chamber 
102 by thermal expansion of the chamber 102. Tuominen and Kesala disclose other 
examples of vaporizers of the same type as that of Lindfors. Tuominen (see 
paragraphs 27, 37 and 60) is cited in the rejection for his further description of the 
interior container. Tuominen (see paragraph 60) describes the interior container as 
being a source boat, and it is at least obvious that Lindfor's interior container can be a 
boat. Also, Kesala is cited for his teaching (see paragraph 54) that the operational 
temperature range of a vapor source of the type disclosed by Lindfors is 20° C to 400° 
C, which is a temperature range that would inherently cause a metal chamber to have 
a variable volume due to thermal expansion. Further regarding the claimed "variable 
volume chamber". It Is noted that Sandhu (see paragraphs 5 and 29, for example) 
teaches that the volume of source material in the vaporization chamber is variable, and 
for this reason the vaporization chamber of Sandhu can also be described as a 
"variable volume chamber". 
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Claims 7-12 and 25-28 stand rejected under 35 U.S.C. 103(a) as being 
unpatentable over Lindfors (2003/0075925) taken in view of Sandhu (2003/0072875), 
Tuominen (2003/0232138) and Kesala (2001/0042523) for the reasons stated above, 
and taken in further view of Murray (5,168,543) (see col. 5, lines 48-54, for example) 
who teaches that a metal vaporizer container changes volume by thermal expansion 
when it is heated. Murray teaches that it is desirable to provide a bellows structure for a 
metal vaporizer container to accommodate the thermal expansion. It would have been 
obvious to one skilled in the art to provide the metal container of Lindfors with a bellows 
structure to accommodate the expected thermal expansion due to temperature cycling 
as taught by Murray. 

Claims 15 and 30 stand rejected under 35 U.S.C. 103(a) as being unpatentable 
over Lindfors (2003/0075925) taken in view of Sandhu (2003/0072875), Tuominen 
(2003/0232138) and Kesala (2001/0042523) for the reasons stated above, and taken in 
further view of (Ohnishi (5,186,120) or Mardian (6,787,463). Ohnishi (see Fig. 1) 
teaches that it is desirable to use two vaporizers together in the same system, and in 
view of Ohnishi it would have been obvious to use two vaporizers of the type disclosed 
by Lindfors in a single system. Also, Mardian teaches that it is desirable to provide a 
further variable volume chamber in combination with a vapor source to further increase 
the controllability of a vapor flow to a process chamber. It would have been obvious to 
provide a variable volume chamber of the type taught by Mardian in combination with a 
vaporizer of the type disclosed by Sandhu for the desirable purpose of further 
increasing the controllability of the vapor flow. 
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Claims 13, 14 and 29 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

Claims 41-43 are considered allowable over the prior art of record. 

Applicant has argued that the cited prior art does not describe or suggest the 
newly added claim limitation of "the pressure controller to apply a force to the variable 
volume chamber . . . and thereby vary the variable interior volume to regulate the 
pressure of the gas Inside the variable volume chamber". It is noted, however, that In 
Sandhu's apparatus, pressure is a force and Sandhu's controller 146 increases the 
pressure force on the chamber 102 whenever it controls the heating device 108 to 
increase the temperature of the chamber or increases the flow of optional carrier gas 
Into the chamber. Increasing the temperature also increases the volume of the 
chamber by thermal expansion. Therefore, when Sandhu's controller 146 controls the 
heating device 108 to increase the temperature of the chamber 102, it applies a force 
(i.e. pressure) by Increasing the vaporization rate inside the chamber 102, and thereby it 
also varies the variable interior volume of chamber 102 by thermal expansion of the 
chamber 102. 

Applicant has argued that one of ordinary skill in the art would not find it obvious 
to use the thermal expansion and contraction of Lindfors' stainless steel chamber to 
regulate the pressure of the gas inside the chamber. It is noted, however, that in 
Sandhu's vaporizer control system, the step of applying a pressure force to the chamber 
and the step of thermally expanding the volume of the chamber are inherent properties 
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of the control system. It would have been obvious to one skilled in the art to use a 
vaporizer control system of the type taught by Sandhu to control the vaporizer of 
Lindfors. In that case, the controller would inherently be a "pressure controller to apply 
a force to the variable volume chamber . . . and thereby vary the variable interior volume 
to regulate the pressure of the gas inside the variable volume chamber" of Lindfors. 

Applicant has argued that changes in the volume of material held in a chamber 
do not inherently change the volume of the chamber. It is noted, however, that the 
vaporizable solid or liquid material held in a vaporization chamber does represent "a 
variable volume" and because it is in the interior of the chamber, it is "a variable interior 
volume". As it evaporates, the volume of the vaporizable material decreases, and 
therefore it is variable. 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Richard Bueker whose telephone number is (571 ) 272- 
1431 . The examiner can normally be reached on 9 AM - 5:30 PM, Monday-Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Parviz Hassanzadeh can be reached on (571) 272-1435. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Richard Bueker/ 
Primary Examiner 
Art Unit 1763 



